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Abstract: The compact form of the electroweak chiral Lagrangian is a reformulation of 
its original form and is expressed in terms of chiral rotated electroweak gauge fields, which 
is crucial for relating the information of underlying theories to the coefficients of the low- 
energy effective Lagrangian. However the compact form obtained in previous works is not 
complete. In this letter we add several new chiral invariant terms to it and discuss the 
contributions of these terms to the original electroweak chiral Lagrangian. 
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So far the postulated Higgs particle of the standard model has not been observed in ex- 
periments. We do not know what the electroweak symmetry breaking mechanism in nature 
is. The electroweak chiral Lagrangian is a general low-energy description for electroweak 
symmetry breaking patterns |j, especially for those strong dynamical electroweak sym- 
metry breaking mechanisms Q. All the coefficients of the electroweak chiral Lagrangian, 
in principle, can be fixed by experiments [||, ||, [f| [7|, ]9|, [U], |ll|, 12, 13|. Due to the non- 
perturbative property of the possible strong dynamics, it is difficult to relate the measured 
coefficients of the electroweak chiral Lagrangian to underlying theories. Recently, the series 
of work of Ref. [14, 15, 1(| 17, 18, IS, 21] successfully produced the predictions for the 



coefficients of the chiral Lagrangian from the underlying theory of QCD, which lights up 
the hope of building up the relationship between the coefficients of the electroweak chiral 



Lagrangian and underlying strong dynamical models. As seen in Ref. [14], a crucial first 
step of the derivation of the chiral Lagrangian from QCD is to reformulate the original 
chiral Lagrangian in terms of chiral rotated external source fields. For the case of the elec- 
troweak chiral Lagrangian, we need to similarly reformulate it in terms of chiral rotated 
electroweak gauge fields in order to deduce the information of underlying theories. An 
attempt of this line of thought is the work of Ref. [^] , which tries to give a so-called com- 
pact form of the electroweak chiral Lagrangian in terms of chiral rotated electroweak gauge 
fields. However, there are still several relevant terms not included in the reformulation of 
Ref. |22]| . In this letter, we shall present 3 new terms for this reformulation and give their 
contributions to the original electroweak chiral Lagrangian. 

We refer the interested reader to Ref. [^] for all the details on the compact form of the 
electroweak chiral Lagrangian and the relations between the compact form and the original 
form. Besides the inner-product terms c 2 g 2 i V^V£'V b ' tl V b ' u , c 8 g^(d^' - d u V^')V a '»A u , 
and c^g^id^V^ )V„ A v already included in the compact form of Ref. |22|1 , there should be 
3 new cross-product terms which are given by, 

AC = c 2 g 4 2 (e a ' b 'V«'V b ') 2 + c 8 g 2 e a ' b ' (d,V«' - d u V«')V b '»A» + ^g\e a ' b ' \d?V* ')V b ' A v ,(1) 



,21 



1. Here and henceforth V a and A^ 



where a', b' run from 1 to 2, and e 12 = 
are short for the chiral rotated gauge fields ^ and A 1 ^ in Ref. [22] respectively. There 
are also 3 cross-product terms corresponding to the cis^^s-terms in that paper, but they 
vanish. Let us consider Eq. (|l]) term by term. From the definitions of Ref. it is 

straightforward to obtain the relation between the first term of Eq. (|l|) and the ordinary 
terms of the electroweak chiral Lagrangian as follows, 



-4c'o 



3 v l/ \ 



[tiiX^Y - [tr{X^)Y - tr(X At X,)tr(r d X^)tr(r d X 



+tr(A^)[tr(r 3 X i/ )] 5 



(2) 



where = U^{D^U). And the last two terms of Eq. (|I|) are respectively given by, 
c' 8 g 2 2 e a ' b '(d,vf -d v V«')V b '»A» 
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-tr(r 3 ^) [tr(r 3 ^)tr(X^) - tr(T 3 X u )tv(X^)] +&x(W IUf X»X l 



- -tr(r 3 ^)tr(r 3 X^ t 
with = U^g 2 ^W^U, and 



(3) 



ci 9 g 2 2 e a ' b '(d»V*')V v b 'A» = i(l-4ft)c£ 



tv{T 6 X^)tv{T i X V )tY{X il X u ) 



M^x^txi^x, 



(4) 



From Eqs. (g), (Q) and (Q), we obtain the contributions of these 3 new terms to the original 
electroweak chiral Lagrangian as follows, 



Aa 3 
Aa 6 



Aa 4 = -4c' 2 



2 ■ 



Aa 9 = — | , 



Aq 
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Aa 5 = 4c' 2 , 
Att7 = — 



44 + | , 



(5) 



The coefficients c 2 8 9 and Cj (i = 1, 2, . . . , 25) in this compact form of the electroweak chiral 
Lagrangian are determined by the underlying ultraviolet theories. For example, if we take 
the one-doublet technicolor model as the underlying theory, it can be shown that these 3 
new coefficients c' 2 § 9 are all non- vanishing, and full details will be presented in forthcoming 
publications [p^ j. 

In summary, we have provided 3 new terms to the compact form of the electroweak 
chiral Lagrangian introduced in Ref. p2|| . These additional terms were not considered in 
the previous work. In this letter we have related these new terms to the original electroweak 
chiral Lagrangian, which will be crucial in forthcoming studies of strong dynamical models. 
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